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(54) Recording and/or reproducing apparatus 

(57) A recording and/or reproducing apparatus for 
disc-like recording medium and the like is disposed in a 
passenger compartment of an automobile at a predeter- 
mined angle of inclination. The recording and/or repro- 
ducing -apparatus -includes, a housing (1), a recording 
and/or reproducing portion (2) , and an elastic support- . , 
ing mechanism (4,5,6:8,9,10). the housing (1) is- 
arranged at an angle of inclination between a horizontal 
state. and. a vertical. state. The recording and/pr repro- 
ducing (2) portion (2) is accomodated in the housing (1) 
and performs recording and/or reproducing for record- 
ing medium. The elastic supporting mechanism elasti- 
cally ^supports the recording and/or reproducing (2) 
portion so that the recording and/or portion (2) can 
move by a predetermined distance relative to the hous- " 

ing (1). 
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Description 

The present invention relates to a recording and/or 
reproducing apparatus for a recording medium. More 
particularly it relates to a recording and/or reproducing s 
apparatus for a recording medium in which a mechani- 
cal portion for performing the recording and/or repro- 
duction of an information signal has a supporting 
mechanism which supports the recording and/or repro- 
ducing portion in a state where it is spaced away from 10 
an inner surface of a housing. 

In general, as a recording medium of an information 
signal, a tape recording medium such as a magnetic 
tape, and a disc-like recording medium such as an opti- 
cal disc, a magneto-optical disc, and a magnetic disc 15 
(hereinafter simply referred to as a "disc") have been 
1 used. There has been proposed a disc recording and/or 
reproducing apparatus for performing the recording or 
reproduction of the information signal with respect to 
such discs. " ' 20 

" " ' ' Among such disc" recording and/or reproducing 
apparatuses, an automobile disc recording and/or 
reproducing apparatus configured so as to be installed 
and used in the passenger compartment of an automo- 
bile has been used. When an automobile disc recording " 25 
and/or reproducing apparatus is installed and used in 
an automobile, if the vibration and shock accompanying 
with the driving of the automobile is applied to the disc 
drive portion serving as the recording and/or reproduc- 
ing portion performing the recording and/or reproduc- 30 
tion of the information signal with respect to the disc, the 
recording or reproduction of the disc cannot be per- 
formed well. When vibration and shock are applied dur- 
ing ..the recording-or -reproduction operation, a head 
device provided in the disc drive portion fluctuates in its * 35 
position relative to the disc and becomes unable to cor- 
rectly follow- the track formed on the disc. When the 
tracking operation of the disc by the head device is inter- 
rupted, where the information signal is music, the inter- 
ruption of the read out of the information signal from the 40 
disc or the scanning of another track by the head device 
causes a so-called "sound jump*.', that is, a discontinuity . 
in what should be a continuous series of audio signals. 

Therefore, the disc drive portion of an automobile 
disc recording and/or reproducing apparatus is sup- 45 
ported by a supporting mechanism so that its parts have 
constant interval or distance from the inner surface of 
the outer housing. Namely, the disc drive portion is 
designed to be suspended by a plurality of springs to 
form the supporting mechanism from the outer housing so 
in which the disc drive portion is accommodated. One 
end of each of these springs is engaged with an 
engagement portion of the disc drive portion, while the 
other end is engaged with an engagement portion pro- 
vided on the inner surface of the outer housing. In this 55 
way, the disc drive portion is supported by the support- 
ing mechanism spaced by a predetermined distance 
from the inner surface of the outer housing, whereby 
even if vibration and shock are applied while the auto- 



mobile is being driven, the vibration and shock will be 
absorbed, so almost no vibration and shock will be 
transferred to the disc drive portion. 

In a disc recording and/or reproducing apparatus 
configured in this way, when a low frequency vibration 
occurs or the outer housing is tilted, the disc drive por- 
tion will move inside the outer housing. If the disc drive 
portion moves in the inside of the outer housing in this 
way, the vibration and shock applied to the outer hous- 
ing will not be sufficiently absorbed by the supporting 
mechanism, so the vibration and shock from the outside 
will be applied to the disc drive portion, and the disc 
drive portion may strike the inner surface of the outer 
housing. For this reason, the disc drive portion must be 
supported at the neutral position inside the outer hous- 
ing. This "neutral position" is the position where the disc 
drive portion becomes equi-distant from the inner sur- 
face of the outer housing in all directions.. By supporting 
the disc drive portion at the neutral position of the outer 
housing," as a -result, no matter from what direction the 
vibration and shock are applied, the disc drive portion 
will not strike the inner surface of the outer housing. 

Note that there are cases where the automobile 
recording and/or reproducing apparatus mentioned 
above has to be able to be used not only in a horizontal 
state, but also in a state where it is inclined or in a state 
where it is vertically stood up according to the position 
in the passenger compartment of the automobile where 
it is installed. For example, considering this by using a 
case where a disc recording and/or reproducing appa- 
ratus is installed in a passenger car as an example, the 
outer housing of the apparatus can be horizontally 
installed when installed on the floor under the passen- 

- ger seat- or on the-floor of the trunk. However, when 
installed under the dashboard or at the back of a seat 
back, the outer housing sometimes can be installed only 

- in -an inclined, state or vertical state. Even when the 
, apparatus is installed in the trunk, it is sometimes con- 
venient to install the outer housing in a vertical state 
depending on the size of the trunk. 

For this reason, in the automobile disc recording 
and/or reproducing apparatus mentioned before, the 
supporting mechanism for supporting the disc drive por- 
tion with respect to the outer housing is configured so 
that the springs to form the supporting mechanism can 
be reattached in accordance with the angle of inclina- 
tion at the time of installation of the outer housing. 
Namely, the springs are reattached in a state where 
they are engaged with the engagement portions of the 
outer housing at positions above this disc drive portion 
so that the disc drive portion is suspended from the top 
of the outer housing and the disc drive portion is sup- 
ported at the neutral position irrespective of the state of 
inclination of the outer housing. 

As the supporting mechanism, there is one config- 
ured to enable the engagement portions of the outer 
housing to be continuously moved. In this supporting 
mechanism, the engagement portions are moved in 
accordance with the state of inclination at the time of 
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installation of the outer housing so as to be located 
above the disc drive portion, whereby the springs to 
form the supporting mechanism suspend the disc drive 
portion from the top of the outer housing in the same 
way as in the case mentioned above. As a result, the 5 
disc drive portion is supported at the neutral position. 

In an automobile disc recording and/or reproducing 
apparatus which supports the disc drive portion by 
using the above-mentioned supporting mechanism, 
however, in order to enable the reattachment of the 10 
springs constituting this supporting mechanism, it is 
necessary to provide a plurality of engagement portions 
in the outer housing for each spring and further to pro- 
vide an opening in the outer housing for performing the 
reattachment of the springs. For this reason, not only 15 
does the structure become complex, but also the appa- 
ratus itself becomes larger in size. Further; the manu- 
facturing process such as the assembly and the like 
becomes complex." Furthermore/ since an opening is 
provided in the outer housing, the outer appearance 20 
may be ruined. 

Even in a case where the engagement portions are --* 
constituted so as tabe able to be" moved, the complexity - 
and enlargement* in size of the-structure of the appara- 
tus itself and further.a greater complexity otmanufactur- ..25./ 
ing process are induced and. at the same time, the " 
design of the* outer housing~is limited as well as the 
above-mentioned configuration. 

As explained above, in a disc recording and/or 
reproducing apparatus requiring the reattachment of the 30 
springs to form the supporting mechanism or the move- 
ment of the engagement portions in accordance with 
the state of installation of the outer housing or the angle " 
ofinclinatioh of theolrter_hoasing,;the*operation for reaK- ' : 
tachment of the springs or the operation for movement 35 
are troublesome and, accordingly, the user of the appa- 
ratus is forced to perform additional work. These opera-" . 
tions are easily forgotten or mistakenly performed when 
the apparatus is first installed, or the position of installa- 
tion is moved, etc. So the disc drive portion can no 40 
longer be supported at the neutral position, and accord-. 

ingly it becomes impossible to guarantee stable record- 

ing and/or reproduction of the information signal. 

Further, in the disc recording and/or reproducing 
apparatus, mentioned above, when the angle of inclina- 45 
tion changes during use, since it is not possible to reat- 
tach the springs or move the engagement portions at 
that time, it similarly becomes impossible to guarantee 
the stable recording and/or reproduction of the informa- 
tion signal. so 

According to the present invention, there is pro- 
vided a recording and/or reproducing apparatus having 
a housing, a recording and/or reproducing portion, and 
a supporting mechanism. The housing is arranged with 
an angle of inclination between a horizontal state and a 55 
vertical state. The recording and/or reproducing portion 
performs the recording and/or reproduction of the 
recording medium when accommodated in the housing. 
An elastic supporting mechanism supports the record- 



ing and/or reproducing portion so that the weight of the 
recording and/or reproducing portion and the elastic 
supporting force by the elastic supporting mechanism 
are balanced when the housing is arranged in the hori- 
zontal and vertical states, and supports the recording 
and/or reproducing portion so that the recording and/or 
reproducing portion is movable in all directions approxi- 
mately equidistantly relative to the housing when the 
housing is arranged at an intermediate position 
between the horizontal state and the vertical state. 

These and other, features and advantages of the 
present invention will become more apparent from the 
following, non-limitative description given with reference 
to the accompanying drawings, in which: 

Fig. 1 is a side view of a disc player partially cut- 
away according to a first embodiment of the present 
invention; . - - 

-Fig. 2 is a front view of the abovedisc player par- 
tially cut-away; ~ 
Fig. 3 is a top view of the above disc player partially 

- cut-away; - — r - --' 

- - Fig. 4 is a side view of a supporting mechanism to - 
form the above disc player; - 
Fig. 5 is a vector diagram showing the distribution of. 

- force of the supporting mechanism- when the disc 
player is in the horizontal state; 
Fig. 6 is a side view showing the state of the sup- 
porting mechanism in a state where the disc player 
is inclined by 45°; 

Fig. 7 is a vector diagram showing the distribution of 
the force of the supporting mechanism in a state 
" where the disc player is iriclined by 45*; 
Fig":. 8 is a side view ^showing -the state of the sup- 
porting mechanism in a state where the disc player 
is inclined by 90°; 

Fig. 9 isa "vector diagram showing the distribution of * 
the force of the supporting mechanism in a state, 
where the disc player is inclined by 90°; 
Fig. 10 is a vector diagram showing the principle of 
the supporting mechanism in the disc player* 
Fig. 1 1 is a side view~of a" disc player- partially cut- 
away according to a second embodiment of the 
present invention; 

Fig. 12 is a perspective side view of the internal por- 
tion of the above disc player; 
Fig. 13 is a side view of the main portions of the 
above disc player; 

Fig. 14 is a side view of the shape of a spring to 
form the supporting mechanism of the above disc 
player; 

Fig. 15 is a side view schematically showing the 
state of a spring when the above disc player is in a 
steady state; 

Fig. 16 is a side view schematically showing the 
state of the spring in a state where shock is applied 
to the above disc player; 

Fig. 1 7 is an enlarged side view of main parts show- 
ing another example of a spring to form the sup- 
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porting mechanism; and 

Fig. 18 is an enlarged side view of still another 
example of a spring to form the supporting mecha- 
nism. 

Below, a recording and/or reproducing apparatus 
for a recording medium according to an embodiment of 
the present invention will be explained in detail by refer- 
ring to the drawings. 

In the following embodiments, the explanation will 
be made referring to an example where the present 
invention is applied to a recording and/or reproducing 
apparatus using a disc-like recording medium such as 
an optical disc or a magneto-optical disc (hereinafter 
referred to as a "disc") as the recording medium. Partic- 
ularly, as the disc recording and/or reproducing appara- 
tus, a disc player to be mounted and installed in the 
passenger compartment of an- automobile will be illus- 
trated. - 

As the disc' to be used in* the disc player of the 
present embodiment, there * can be mentioned; "for 
example, a read-only optical disc having "a diameter of 
120 mm, a read-only optical disc having "a diameter of 
80 mm, an optical disc having a diameter of 64 mm and 
accommodated in- a cartridge,- and a magneto-optical 
disc having a diameter of 64 mm and accommodated in 
a cartridge. 

Here, the optical disc is composed of a reflection 
layer made of a metal such as aluminum and a record- 
ing layer made of a magneto-optical recording material 
or the like. The layer is coated on a transparent disc 
substrate. In the case of a read-only optical disc, the 
information signal is recorded by fihe^pits.on the disc 
; - substrate surface: "A magneto^optical disc is composed 
of a recording layer made of amagnetic material coated 
on a transparent disc substrate. The information signal 
is written by partially heating this recording layerand, at 
the same time,. applying a verticarmagrietic field-modu- 
lated by the signal to be recorded. The information sig- 
nal is read by irradiating a straight beam of polarized 
light such as a laser beam to this recording layer and 
detecting the change of the angle of polarization of the 
light reflected back from the optical disc. 

First the configuration of the disc player according 
to the first embodiment of the present invention will be 
explained by using Fig. 1. As shown in Fig. 1, this disc 
player is provided with a housing 1 to form the body of 
the apparatus and a recording and/or reproducing por- 
tion 2 accommodated in this housing 1 . 

A disc is mounted in the recording and/or reproduc- 
ing portion 2 where an audio signal is written on it or 
read out from it. Namely, this recording and/or reproduc- 
ing portion 2 is provided with a disc driving mechanism 
attached via a mounting plate disposed in the housing 1 
and an optical pick-up device. The disc driving mecha- 
nism is provided with a disc table for holding the disc 
and a spindle motor for driving the rotation of this disc 
table and drives the disc held on the disc table to rotate 
at for example a constant linear speed. Further, the opti- 



cal pick-up device irradiates a beam onto the disc 
rotated by the disc driving mechanism to perform the 
writing or read out of the information signal. 

The housing 1 is made in a rectangular shape with 
s completely closed sides and is installed on the floor, 
wall, etc. of the passenger compartment of the automo- 
bile by using mounting screws and other fittings. 

The recording and/or reproducing portion 2 is 
accommodated in the housing 1 and is supported with 
10 respect to this inner surface of this housing 1 by a sup- 
porting mechanism having a plurality of springs 4, 5, 
and 6 so that it can move inside the housing 1 as will be 
explained later. One end of each of the springs 4, 5, and 
6 to form this supporting mechanism is engaged with an 
is engagement portion provided at the recording and/or 
reproducing portion 2, while the other end is engaged 
with an engagement* portion provided on the inner sur- 
face of the housing 1 . As a result, as shown in Fig. 
- through Fig. 3, the recording and/or reproducing portion 
20 2 is supported so that a predetermined clearance or dis- 
tance is formed from the inner surface of the housing 1 
at its top and bottom and left and right sides. The "pre- 
- . ; determined clearance or distance" referred to here is a 
sufficient clearance or distance with which the inner sur- 
25 face of the housing 1 and the recording and/or repro-. 

- * ducing portion' 2- will not abut against or strike each- 

other when the recording and/or reproducing portion 2 
moves inside the housing 1 by applying vibration and 
shock to the housing 1 caused by the movement of the 
30 automobile etc. 

In this first embodiment, the supporting mechanism 
has first to third springs 4, 5, and 6 which are tensile coil 

- - * springs. A pair of supporting- mechahisms' each" are 

- 'arranged between -the ihner surfaces of jhe* housing 1 ^ 

35 facing the two sides of the recording and/or reproducing " 
portion 2 and the recording and/or reproducing portion 
2 as shown i in'Fig. 2 and Fig. 3: ~ 

Further, a plurality- of dampers 3 are- arranged * 
between the sides of the recording and/or reproducing 

40 portion 2 and the inner surface of the housing 1 . These 
dampers 3 are attached to support shafts 7 projecting 
sideward from the recording ahd/or reproducing portion 
2. These dampers 3 are provided with sealing members 
3a which form a cap-like shape, are attached to the 

45 inner surface of the housing 1, and supported by the 
support shafts 7 and can be elastically displaced. These 
sealing members 3a are formed by a material having 
elasticity such as rubber and have sealed in them a liq- 
uid 31 having an appropriate viscoelasticity such as an 

so oil or fat. These dampers 3 suppress the speed of 
movement of the recording and/or reproducing portion 2 
with respect to the housing 1 and absorb and attenuate 
the vibration of the recording and/or reproducing portion 
2 with respect to the housing 1 . 

55 In this disc player, the housing 1 is disposed in the 
passenger compartment by fitting so that the angle of 
inclination in the installed state becomes within the 
range of the usable angle about a not-illustrated hori- 
zontal pivot shaft. 
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In this first embodiment, the pivot shaft is a shaft 
extending to both sides of the disc player. Accordingly, 
the "inclination of the housing 1" is a state where the 
front surface is pivoted upward or downward from the 
horizontal state when the state where the front surface 5 
of this housing 1 faces forward vertically is defined as 
the horizontal direction. In the first embodiment, the 
range of usable angle is iCr to +90" with respect to the 
horizontal direction. The state where the angle of incli- 
nation of the housing 1 is :0° is a state where the front w 
surface of the housing 1 faces forward. The state where 
the angle of inclination of the housing 1 is +90° is a state 
where the front surface of the housing 1 faces upward. 
The state where the angle of inclination of the housing 1 
is +45° is a state where the front surface of the housing rs 
1 faces upward at a slant. 

As shown in Fig; 1 and Fig 4; when the housing 1 - : 
is installed in a state'where rt taces the horizontal direc- 
tion, the first spring 4 of the suppcrt^ig mechantsm is 
located "In "the plane vertical" to the prvot shaft on a line 20 
passing through the horizontal virtual prvot shaft pass- 
ing through a center of gravrty G of "the recocting 'and/or 
'reproducing portion 2 and,' is arranged at a *p>c^4t>cin fac- *~ 
ing obliquely upwardat +45°. as the angle from the hor- - - - 
izontal plane; S; The end of trus frst "spring 4 located on - 25 
the pivot shaft side is engaged " With the engagement- - 
portion of the recording and/or reproducing portion 2, 
while the other end located on the sxle apart from the 
pivot shaft is engaged with the engagement portion of 
the-housing. l. As a result, the frst spring 4 is tensed 30 
between the recording and/or reproducing portion 2 and 
the housing 1 . 

' :" As'shpwh in Fig: 1; and Fig "4; when the housing -1 ' * 
is jn a "state" facing the h'orizdrrtaJ'drrectibn;' the second- - - 
spring 6 is located in the plane vertical to the pivot shaft 35 
on a line passing through this pivot shaft and is 
arranged afa position facing b&iquely upward at +135° 
as the angl e from the horizohtai-piahe-S. One end of-this 
second spring 6 located on the pivot shaft side is 
engaged with the engagement portion of the recording 40 
and/or reproducing portion 2, while the other end 
located on the side away from the pivot shaft is engaged 
with the engagement portion of the housing 1. As a 
result, the second spring 6 is tensed between the 
recording and/or reproducing portion 2 and the housing 45 
1. 

As shown in Fig. 1 and Fig. 4, when the housing 1 
is in a state facing the horizontal direction, the third 
spring 5 is located in the plane vertical to the pivot shaft 
on a line passing through this pivot shaft and is so 
arranged at a position facing obliquely downward at -45° 
as the angle from the horizontal plane S. One end of this 
third spring 5 located on the pivot shaft side is engaged 
with the engagement portion of the recording and/or 
reproducing portion 2, while the other end located on 55 
the side apart from the pivot shaft is engaged with the 
engagement portion of the housing 1. As a result/the 
third spring 5 is tensed between the recording and/or 
reproducing portion 2 and the housing 1 . 



The supporting mechanism configured in this way 
has, for the vertical direction, the weight W of the 
recording and/or reproducing portion 2 and the elastic 
forces F 1( F 2 , and F 3 of the respective springs 4, 6. and 
5, that is, the weight W and the elastic force F-, of the 
first spring 4, balanced so that in a position where the 
angle of inclination of the housing 1 is the angle of the 
middle point within the range of usable angle, that is, the 
housing 1 is inclined from the horizontal position by 
+45°, as shown in Fig. 6 and Fig. 7, the recording and/or 
reproducing portion 2 is located at the neutral position in 
the housing 1. Namely, when the recording and/or 
reproducing portion 2 is located at the neutral position in 
the housing 1, W becomes equal to F-j. 

In the supporting mechanism, when the housing 1 
is installed inclined by +45°, as shown in Fig. 6 and Fig. 
7, for the horizontal direction,, the elastic forces F 1 ;..F 2 , . 
and F 3 of the springs 4, 6, and 5; that is, the elastic force 
F 2 of the second spring 6 and the elastic force F 3 of the 
third spring 5, are balanced-with each other. so that the 
recording and/or reproducing portion 2 is located at the 
neutral position of the housing 1 . 

In this way, the- weight -W-oi- the-: recording and/or 
reproducing portion. 2 and the elastic forces F t , : F 2 , and . 
F 3 of the springs 4, 6, and 5 are balanced with each, 
other in the" vertical direction -and -the horizontal direc- 
tion, whereby the recording and/or reproducing portion 
2 is held at the neutral position in the housing 1 . 

Here, the "neutral position" is the position where the 
recording and/or reproducing portion 2 becomes 
equally distant from the inner surface of the housing 1 in 
all directions. Namely, by supporting the recording 
-and/or- reproducing portion - 2 at the neutral position, it 
will not-strike the inner surface of the-housing r 1 and the 
distances of possible movement inside the housing 1 
become equal in all directions. 

When the angle of inclination of thedisposed hous^ 
-ing 1 facing the horizontal direction is ±0°, as .shown in 
Fig. 5, the resultant force of the weight W of the record- 
ing and/or reproducing portion 2 and the elastic forces 
F-j.-F^-and F 3 of the springs A, 6,.and-5 becomes the 
resultant force of (1/V2)F in the horizontal forward direc- 
tion and (1-(1/V2))F in the vertical downward direction, 
that is, becomes (V(2-V2))F Accordingly, the recording 
and/or reproducing portion 2 moves forward obliquely 
downward from the neutral position exactly by a dis- 
tance in accordance with the resultant force (V(2-V2))F 
in the housing 1. Further, when the angle of inclination 
in the state where the housing 1 is installed facing the 
vertical direction, that is, the housing 1 is installed so 
that it stands vertically up as shown in Fig. 8, is +90°. as 
shown in Fig. 9, the resultant force of the weight W of 
the recording and/or reproducing portion 2 and the elas- 
tic forces F 1t F 2 , and F 3 of the springs 4, 6, and 5 
becomes the resultant force of (1Afe)F in the horizontal 
backward direction and (1-(1/V2))F in the vertical down- 
ward direction, that is, becomes (V(2-V2))F. Accordingly, 
the recording and/or reproducing portion 2 will move 
backward obliquely downward from the neutral position 
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exactly by a distance in accordance with the resultant 
force (V(2-V2))F in the housing 1. 

In this disc player, the strokes of the springs 4, 6, 
and 5 and the clearance or distance between the 
recording and/or reproducing portion 2 and the inner s 
surface of the housing 1 are set so that the apparatus 
can be fully used even if the recording and/or reproduc- 
ing portion 2 moves from the neutral position by a dis- 
tance in accordance with the resultant force (V(2-V2))F. 

The distance of movement in accordance with (V(2- 10 
V2))F can be reduced by making the spring constants of 
the springs 4, 6, and 5 larger. When considering this by 
dividing the resultant force F of the elastic forces F-j , F 2 , 
and F 3 of the springs 4, 6, and 5 into two directions, as 
shown in Fig. 10, it can be divided to a first elastic force is 
Fa (= W/V(2-V2))F in the -22.5° direction and a second 

r elastic -force* Fb. W/V(2-V2)) in the +142.5° direction.- 
These first and. second elastic forces Fa and Fb become 
symmetrical; relative -to the-angle ; (+45°) of the middle „ 

- point of the range of usable angle indicated by an arrow- . 20 
A in Fig. 1 CK 

Next, an explanation.- will-, be made on. a . second 
embodiment of the presenHnyention by using Fig. 11 
and the. subsequent, figures. The pair of supporting 
mechanisms arranged on the two .opposing sides of the . 25. 
recording -and/or reproducing portion 2 according to the 
second embodiment as shown in Fig. 11 to Fig. 13, 
make the range of usable angle of the disc player ±0° to 
+90° with respect to the horizontal direction similar to 
the first embodiment and carr be configured by first to 30 
third springs 8, 9, and 10 comprised of tensile coil 
springs. Note that the same references are given to por- 
tions the same as in the first embodiment. 

In- this-second -embqdiment./the first -spring 8 js 
located in the plane vertical to the horizontal pivot shaft 35 
passing through the center of gravity G of the recording 
and/or reproducing portion 2 and is arranged at a posi- , 
tion .facing.. upward at a slant at h-112.5° as the angle 
from the S direction of the plane, parallel to the horizon- 
tal plane. This first spring 8, as shown in Fig. 12, has the 40 
hook^portion 43 formed on the. end located at the pivot 
shaft side engaged with the engagement portion 13 of 
the recording and/or reproducing portion 2, and the 
hook portion 12 on the other end located on the side 
away from the pivot shaft engaged with the engagement 45 
portion 15 of the housing 1. As a result the first spring 

8 is tensed between the recording and/or reproducing 
portion 2 and the housing 1 . 

As shown in Fig. 1 1 and Fig. 12, the second spring 

9 is located in the plane vertical to the horizontal pivot so 
shaft passing through the center of gravity G of the 
recording and/or reproducing portion 2, is located at the 
rear at the opposite side to the first spring 8 from the 
pivot shaft, and is arranged at a position facing upward 

at a slant at +112.5° as the angle from the horizontal 55 
plane S. This second spring 9, as shown in Fig. 12 and 
Fig. 13, has the hook portion 13 formed on the end 
located on the pivot shaft side engaged with the 
engagement portion 13 of the recording and/or repro- 



ducing portion 2 and has the hook portion 12 on the 
other end located at the side apart from the pivot shaft 
engaged with the engagement portion 15 of the housing 
1 . As a result, the second spring 9 is tensed between 
the recording and/or reproducing portion 2 and the 
housing 1 . 

The third spring 1 0 is located in the plane vertical to 
the horizontal pivot shaft passing through the center of 
gravity G of the recording and/or reproducing portion 2 
and is arranged at a position facing downward at a slant 
at -22.5° as the angle from the direction of plane S par- 
allel to the horizontal plane. This third spring 10, as 
shown in Fig. 12 and Fig. 13, has the hook portion 13 
formed on the' end located on the pivot shaft side 
engaged with the engagement portion 1 3 of the record- 
ing and/or reproducing portion 2 and has the hook por- 
tion 12 on the:Other end; located on the side. away; from . 
the pivot shaft engaged with the engagement portion 1 5 
- of the housing- 1. As a result, . the ; third spring -_10- is 
tensed between the recording and/or reproducing por- - 
tion 2 and the housing Vr , - ;..r . j 

. The hook, portions 12 and 13 provided at the end 
-portions of the first, second; and third springs 8; 9, and - 
10 are formed by bending the wire materials constituting 
these springs to a ring-like state. Also, the engagement- 
-portions 14 and 1 5. provided ^on the. housing. 1 with ... 
which these hook portions 12 and 13 are engaged are 
formed as hooks so that they can prevent easy detach- 
ment when the hook portions 12 and 13 are engaged. 

Note that, in the disc player of the second embodi- 
ment shown in Fig. 12 as well, a plurality of dampers 3 
are arranged between the recording and/or reproducing 
portion 2 and the housing 1. On. the front surface of the 
.housing 1 : , alid 11 for opening/and closing the opening 
for mounting and ejecting the disc to and from the inte- 
rior of the housing 1 is provided. 

•In the disc player shown Jn; Fig,. 12, the .distance - 
between the. dampers- 3 -is set Jongf, Accordingly,. the 
recording and/or reproducing portion 2 is not affected 
much by the rotation moment caused by the first, sec- 
ond, and third springs 8, 9, and 10. - . - .. . 
- In this disc-player of second embodiment, further, 
the first, second, and third springs 8, 9, and 10 are 
arranged at positions offset from the line intersecting 
the horizontal pivot shaft passing through the center of 
gravity G of the recording and/or reproducing portion 2, 
and accordingly the size of the entire supporting mech- 
anism can be reduced. 

Also, in the disc player of the second embodiment, 
the elastic forces of the springs 8, 9, and 10 and the 
weight W of the recording and/or reproducing portion 2 
are balanced so that the recording and/or reproducing 
portion 2 is located at the neutral position of the housing 
1 when the angle of inclination of the housing 1 is the 
angle of the middle point of the range of usable angle, 
that is, it is disposed at the position inclined from the 
horizontal position by +45°. As a result, the recording 
and/or reproducing portion 2 is supported at the neutral 
position in the housing 1. Then, when the housing 1 is 
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horizontally installed, that is, when the angle of inclina- 
tion is ±0°, the recording and/or reproducing portion 2 
moves forward downward at a slant from the neutral 
position exactly by a distance in accordance with the 
resultant force of the weight W of the recording and/or 
reproducing portion 2 and the elastic forces of the 
springs 8, 9, and 10. Further, in a state where the hous- 
ing 1 faces the vertical direction, that is, the angle of 
inclination when the housing 1 is installed so as to verti- 
cally stand up is +90°, the recording and/or reproducing 
portion 2 will move backward downward at a slant from 
the neutral position exactly by a distance in accordance 
with the resultant force of the weight W of the recording 
and/or reproducing portion 2 and the elastic forces of 
the springs 8, 9, and 10. 

In this disc player, the strokes of the springs 8, 9, 
and'l0*6f the supporting mechanism arid the clearance 
or distance between the recording and/or reproducing 
"portion 2 ^arid the inner surface of the housing 1 are set 
so 'tha^the fecorciing , and/or reproducing portion 2 can 
be fully used even if the "recording " and/or reproducing 
pbrtion 2 moves from the-neutral position by a distance 
in accordance with" the resultant fofc'e'of the springs "8, 
9rand 10. Also in : this- embodiment, similar to the first 
embodiment, the distance of movementof the recording 
and/or reproducing portion '2 caused : by application of 
vibration or shock to the housing 1 can be made smaller 
by making the spring constants of the springs 8, 9, and 
10 to form the spporting mechanism larger. Namely, by 
making the sp.ring_constants of the springs 8, 9, and 10 
larger, when vibration and shock are applied to the 
housing 1 , the amount of extension of the springs 8, 9, 
and' 10 "eaused-'by-the vibration. and -shock becomes 
srnal ler. For this reason r tn e^spri rigs- 8 , : 97 - and 1 0 are ; 
used in a state where they are not largely extended from 
the length of the no-load state. If a large vibration and 
-shock are applied tb the housing 'If however, when any 
of -the springs 8, 9, arid 10 largely- extends, the springs 
8, 9; and 1 0 which are arranged at positions opposite to 
the extending springs 8, 9, and 1 0 from the recording 
and/or'reproducing portion 2 are easily compressed to 
the free length, that is, theTlength of the no-load state, or 
less. Namely, there exists a case where the distance 
between the engagement portion 14 of the recording 
and/or reproducing portion 2 and the engagement por- 
tion 15 of the housing 1 becomes shorter than the 
length of the free length, that is, the length in the no-load 
state where the springs 8, 9, and 10 are not extended. 
When the distance between the engagement portion 1 4 
of the recording and/or reproducing portion 2 and the 
engagement portion 15 of the housing 1 becomes 
shorter than the length in the no-load state where the 
springs 8, 9, and 10 are not extended, there would be a 
chance that the hook portions 12 of these springs 8, 9, 
and 10 would detach from the engagement portions 1 5. 
In this way, when the distance between the engagement 
portions 14 and 15 becomes shorter than the length 
when the springs 8, 9, and 10 are in the no-load state, 
that is, when the hook portions 12 are not detached 



from the engagement portions 15 when a force in the 
compression direction is applied to the springs 8, 9, and 
10, these springs 8, 9, and 10 would act as rigid bodies 
and restrict free, movement of the recording and/or 
5 reproducing portion 2. Then, they would directly apply 
shock to the recording and/or reproducing portion 2. 

Therefore, in order to prevent the springs 8, 9, and 
1 0 from acting as rigid bodies even in a case where they 
are compressed to a length shorter than the distance 

10 between the engagement portion 1 4 of the recording 
and/or reproducing portion 2 and the engagement por- 
tion 15 of the housing 1 , at least the length in the direc- 
tion indicated by an arrow L in Fig. 14, that is, the length 
of the springs 8, 9, and 10 in the direction of extension 

15 of the hook portion 12 on one end, is made longer. In 
. this way, by making the length of at least one hook por- 

- tion 12longer, when- the springs 8, 9, and 10- are com- 
pressed to-a length which is shorter than. the. distance 

. between the engagement portion . 14 of the recording 
20 - and/or reproducing portion 2 and the engagement por: 
. tipn 1 5 of the housing! ,:.the transfer of the vibration and 
shock to the recording and/or reproducing portion 2 via 
- these sprjngs~8;:9, and.10;can^be;:restricted. v - Note that, 
- the length of the hookportion 12. is appropriately set in 
25 "^accordance- with the -magnitude. of the vibration- and 

- shock applied to the-hou^ 

of the springs 8, 9, and 1 0. Further, when the springs 8, 
9, and 10 are compressed to a length which is shorter 
than the distance between the engagement portion 14 
30 of the recording and/or reproducing portion 2 and the 
engagement portion 15 of the housing 1 , the interval D 
between the tips of the hook portions 12 and the ends of 

* =- the bpil portions 8a of the springs-8, ?, and 10 is made 

* \~ : -.-.-"smaller th*an"the diameter of the engagement portion -15 
35 so that the hook portions 12 do not detach from the 

engagement portions 15 of the housing 1. By forming 

- the hook portions -T2- in' this way, when She recording* 

■ - and/or Veprpducing^. portion 2 moves from the neutral, 
position in the housing 1 inside the housing 1 as shown 
40 in Fig. 15. and is moved in the direction largely extending 
. "-any of the springs 8, -9, and 10-and compressing -the 

- other springs 8f9, and 10 located on the side opposite 
to these extended springs 8, 9, and 10 to a length 
shorter than the length in the no-load state as shown in 

45 Fig. 16, detachment from the engagement portion 1 5 of 
the housing 1 is prevented even if it moves by only an 
amount of the length of the hook portion 12. 

When the recording and/or reproducing portion 2 is 
moved in the direction compressing any of the springs 

so 8, 9, and 10 to a length shorter than that in the no-load 
state as shown in Fig. 16 and the hook portions 12 are 
moved away from the engagement portions 15, then the 
recording and/or reproducing portion 2 moves in a 
direction returning to its neutral position again, there is 

55 a chance that the hook portions 12 and the engagement 
portions 15 will strike each other and a shock will be 
applied to the recording and/or reproducing portion 2. 
As a result, vibration will be applied to the recording 
and/or reproducing portion 2, the scanning of the track 
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of the optical disc by the optical pick-up device will be 
interrupted, or another track will be scanned, and there- 
fore there is a chance that it will become impossible to 
perform continuous recording and/or reproduction of the 
information signal. 

In order to prevent the occurrence of the shock due 
to such striking of a hook portion 12 and an engage- 
ment portion 15, desirably a buffer member made of a 
material having a shock absorbing property such as 
rubber is arranged at the portion where the hook portion 
1 2 abuts against the engagement portion 15. This buffer 
member may be arranged at both or either of the hook 
portion 12 and the engagement portion 15. 

Further, in place of providing such a buffer member, 
as shown in Fig. 17, a buffer portion 16 may be provided 
by. bending the wire materials to form the springs 8, 9, 
and-10* and the hook portions-12 so as to be wound two 
. times Jnside the, hook portions 12. At this time, a space 
16c to allow. elastic displacement on the tip-portion 12a 
is provided between .the. tip portion 16a and the base 
portion 16b of the hook portion 12. A- buffer portion 16 
having such a space 16c allows the elastic displace- 
- mentof -the tip portion- 16a : and. the absorption of shock. 

Further, the springs: 108, 109, and 110 are wound 
: so as to-have a constant clearance B without close con- 
tact with the coil portion :8a as shown in. Fig. 1 8, thereby, 
to allow the elastic displacement in the compression 
direction. By using such springs 108, 109, and 110, 
when the distance between the engagement portion 14 
of the recording and/or reproducing portion 2 and the 
engagement portion 1 5 of the housing 1 becomes equal 
to or less than the length of the springs 108, 109, and 
: .110- in 'the. no-load .state, the springs may be com- 
.pressed-wbile being resiliency displaced and exhibit an 
elastic absorption function. In this case, the hook por- 
tions 1 13 provided at the two end portions of the springs 
■ -108,7109, and 1-10 are formed in:a ring-like state so that 
the interval between thetip sides becpmes.less thanttie 
diameter of the engagement portions 14 and 15 as 
shown in Fig. 1 8 so as to prevent the detachment from 
. the-engagement portions 14 and 15. - - 

As rnentioned-above in the disc player according to 
the present invention, the supporting mechanism hav- 
ing a plurality of springs for supporting the recording 
and/or reproducing portion arranged in the housing sup- 
port o the recording and/or r e produci n g portion at th e 



small in the entire range of the usable angle. 

In the above embodiments, the explanation was 
made by referring to a disc player to be installed in the 
passenger compartment of an automobile as an exam- 

5 pie, but the position of installation is not limited to the 
interior of a passenger compartment. Of course the 
invention can be similarly applied to a disc player to be 
installed in the trunk of the automobile. Further, the 
explanation was made by referring to an example where 

w the present invention was applied to a recording and/or 
reproducing apparatus using a disc as the recording 
medium, but the application is not limited to a recording 
and/or reproducing apparatus using a disc-like record- 
ing medium and can be applied also to a recording 

75 and/or reproducing apparatus using the tape-like 
recording medium such as a magnetic tape and similar 
. advantages can be obtained. Namely, ,a variety of mod- . 
ifications of the : present invention; are. possibly within a 
range of the : intention-.of the above embodiments. - 

Claims 

-1 * A recording and/or reproducing apparatus: eompris- . 
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neutral position in the housing by balancing the weight 
of the recording and/or reproducing portion and the 
elastic forces of the springs in the vertical direction and 
balancing the elastic forces of the springs with each 
other in the horizontal direction when the housing is at 
the position of the middle point of the range of usable 
angle of this housing , and the recording and/or repro- 
ducing portion is located at the neutral position in the 
housing. 

Acordingly, in this disc player, the supporting mech- 
anism can support this recording and/or reproducing 
portion while keeping the distance of displacement of 
the recording and/or reproducing portion sufficiently 



... _^a/housing.{1).w"hich,-may. : b.e,.ajTanged at an 
: angle. of inclination between a horizontal state 
and a vertical state; 

a recording and/or reproducing means (2) for 
performing the recording on and/or reproduc- 
tion from a recording medium which may be 
accommodated in the housing (1); and 
, . - an elastic supporting means (4,5,6;8,9,T0) for 
• : - supporting said recording and/or reproducing . 
means (2) so that said recording and/or repro- 
ducing means (2) is movable in said housing 
- (1 ), spaced by a predetermined distance: apart 
— from the housing ... . _ ; 

wherein said elastic supporting means 
.(4,5,6:8,9,1.0) supports, the recording and/or repror - 
ducing means (2) in such a manner that the weight 
of the recording and/or reproducing means (2) and 
the elastic supporting force provided by said elastic 
supporting means (4,5,6; 8,9,10) would be bal- 
anced if sa id hou s ing (1) w ere arr ang e d in th e h o ri* 
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zontal state or in the vertical state, and said 
recording and/or reproducing means (2) would be 
movable in all directions approximately equidis- 
tantly relative to said housing (1) if said housing (1) 
were arranged at an intermediate angle of inclina- 
tion between the horizontal state and the vertical 
state. 

A recording and/or reproducing apparatus accord- 
ing to claim 1, wherein said elastic supporting 
means is arranged so as to have at least three 
springs (4,5,6; 8,9,10) one end of each of which is 
attached to said recording and/or reproducing 
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means (2) and the other end of each of which is 
attached to said housing (1) and is arranged so that 
the operating direction of the spring force of each of 
said three springs is the direction extending through 
the point corresponding to the center of gravity of 5 
said recording and/or reproducing means (2). 

3. A recording and/or reproducing apparatus accord- 
ing to claim 2, wherein said three springs (4,5,6) 

are arranged equi-distant from each other at 90°. 10 

4. A recording and/or reproducing apparatus accord- 
ing to claim 1, wherein said elastic supporting 
means has at least first, second, and third springs 
(8,9,10), one end of each of said first and second 15 
springs (8,9) being attached to said recording 

--. and/or reproducing means (2) at a- point on a line - : - " 

- . - ^(S) passing through the point- corresponding to the - ./v . ... _ 
- v;_- p 7 z - - center :of ^gravity (G) thereof and the other end of . - ; r- : - _ - r ~. v - _ - - ■ • - , . : 

:each of the;first and ^second. springs (8,9) being so - ' 

, attached to-the housing X1), said third spring (10) . , , ^ - . 

Vbeing disposed in -said, recording and/or reproduc- . . . : _ ; = : . ^- .. . 

*- ; : r : : ing;rheans;.(2) r at one.end thereof. so that the spring - - _ - . o ^ - v- - ^ - . 

-_- t -_ % -.-v\- . force^ passes through- Jhe center -of -gravity (G) of.,. . _ .... •_. . ... 

. 3.^:^ 25 . .. . jl ' J 

7- ■ ^c-' ; ^r-->--se"cpnd7and--t-hird springs.being arranged -so as to - - ----- z - ; ::rr _ 

interpose said line (S) passing through the center of . 
gravity (G) therebetween. 

5. A recording and/or reproducing apparatus accord- 30 
ing to claim 4, further comprising a pair of buffer 
means (3), each, of said buffer means (3) is 

: arranged sp as to be apart from each other- in the - : ; " 

:-" "-- 5 ' ^^"---::/^<dir^rtionValniost::parallel ^to -saidMine" (5): passing - ^ - - v - f-,-. 

through the center of jgravity (G) outside said first, 35 
second and third springs (8,9,10). 

v :- . >: „.v6;-- -A recording and/or reproducing apparatus. accord- ^ : - - - - v--- 

ing to any one of claims 2 to 4, further comprising a - 
" buffer means (3) arranged between said housing 40 
. ^ (i) and-said-recording and/or reproducing means , ■ • ; - - - 

7. A recording and/or reproducing apparatus accord- 
ing to any one of claims 2 to 6, wherein each of said 45 
springs (4,5,6; 8,9,10) is provided at one end 
thereof with a hook portion (12), said hook portion 
(12) having a length in the direction parallel to the 
direction of an elastic force of said springs (4,5,6; 
8,9,10), which is longer than a length in the direc- so 
tion perpendicular to said direction of the elastic 
force. 

8. A recording and/or reproducing apparatus accord- 
ing to claim 7, wherein said hook portion is provided 55 
with a buffer portion. 
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